Development, characterization and cancer targeting potential of surface engineered carbon nanotubes.
The aim of the present study was to assess the in vitro and in vivo potential of doxorubicin-loaded, folic acid appended engineered multi-walled carbon nanotubes (DOX/FA-PEG-MWCNTs) for efficient tumor targeting. The loading efficiency was determined to be 92.0 ± 0.92 (DOX/FA-PEG-MWCNTs) in phosphate buffer solution (pH 7.4) ascribed to π-π stacking interaction. The developed nanoconjugates were evaluated for in vitro DOX release, erythrocytes toxicity, ex vivo cytotoxicity and cell uptake studies on MCF-7 (breast cancer cell line). The DOX/FA-PEG-MWCNTs nanoconjugate affords higher efficacy in tumor growth suppression due to its stealth nature and most preferentially taken up by the cultured MCF-7 through caveolae-mediated endocytosis as compared to free DOX. The in vivo studies were performed to determine the pharmacokinetics, biodistribution and antitumor efficacy on tumor bearing female Sprague Dawley rats and improved pharmacokinetics confirm the function of FA-PEG conjugated CNTs. The median survival time for tumor bearing rats treated with DOX/FA-PEG-MWCNTs (30 d) was extended very significantly as compared to free DOX (p < 0.001). The results concluded that developed water-soluble nano-conjugates might emerge as "safe and effective" nano-medicine in cancer treatment by minimizing the side effects with and Generally Regarded as Safe prominence.